We study the decay modes of B 0 
I. INTRODUCTION
The study of the non-leptonic two body B meson decays plays an important role in extracting the Cabbibo-Kobayashi-Maskawa(CKM) matrix elements, whose phase provides the source of CP violation in the Standard Model. Unlike the precise measurements of angle β and α, the experimental uncertainty of the CKM angle γ is large, roughly about 10
• [1] . To extract the angle γ precisely is one of the major goals no matter in today's LHCb experiment or in the future SuperB factory experiment.
The most popular way to measure γ is through decays B ± → DK ± . There are three well-established methods, including the Gronau-London-Wyler method [2] [3] [4] , the Atwood-Dunietz-Soni method [5, 6] , and the Giri-Grossman-Soffer-Zupan method [7] , with different final states of D meson decays respectively.
Time-dependent studies of non-CP eigenstates provide another method to extract the CKM angle γ. This method was first proposed in [8] s ) → D ± π ∓ used to determine γ is proposed in [11, 12] . All these three kinds of channels share the same character that both a pure B [13] . In this paper we explore this kind of time-dependent CP violations of the above three decay modes, hoping to provide some guidance for experiments in the future. The method we use is the purturbative QCD(PQCD) approach, based on k T factorization, which is successfully applied in the hadronic two body decays of B mesons, especially for estimation of the direct CP asymmetries [14] . This paper is organized as follows: In Sec.II, we make a brief introduction of time-dependent CP -violations and explain how the CKM angle γ can be extracted.
Then we present the formalism and wave functions used in the PQCD approach in Sec.III. The numerical results of branching ratios and CP violation parameters and phenomenological discussions are given in Sec.IV. Finally, Sec.V is a short summary.
II. TIME-DEPENDENT CP -VIOLATIONS
In the neutral B 0 q −B 0 q (q = d, s) mixing system, the light(L) and heavy(H) mass eigenstates are related to the flavor eighenstates B 0 q andB 0 q by
Here we define the mass difference ∆m q = m H −m L , the total decay width difference ∆Γ q = Γ L − Γ H and the average decay width Γ q = (Γ L + Γ H )/2. In the Standard
Model, q/p is given by
as a ratio of CKM elements, with |q/p| ≈ 1. For B d system, ( Group [15] . From the definition we can see that β s is very small with the experimental average 2β s = (−2.5
The time-dependent decay rates of B 0 q andB 0 q decays to a final state f are given by [15] 
where N f is the normalization factor and A f is the decay amplitude of B 0 q → f . In the B d system ∆Γ d could be neglectable, while in the B s system ∆Γ s is quite important since ∆Γ s /Γ s = +0.144 ± 0.021 [15] . The definition of λ f is
λ f can also be expressed as a complex number with a phase ∆ − (γ + 2β q ), where ∆ is the difference of strong interaction final-state phase.
The CP violation parameters are expressed as [15] 
If the final state is the CP -conjugate statef , we have observables such as λf , Cf ,
, which have similar formulae with the replacement f →f in Eqs. (4) and (5) . Since there is only tree contribution in our considered decays, no direct CP violation will appear here. We can get |λ f | = 1/|λf | and Cf = −C f .
Take B s decay for example, from the definition above we have
Then the weak phase (γ + 2β s ) can be determined by
Here λ f and λf are experimental observables and β s can be measured separately, therefore the CKM angle γ can be extracted.
III. PERTURBATIVE CALCULATION IN THE PQCD APPROACH
The weak decays considered in this paper are belong to the type of B → D(D)P decays, where P denotes a pseudoscalar meson. There are only tree operators contributing to the weak effective Hamiltonian, which means that there is no penguin pollution. For the B → DP decays, the Hamiltonian can be written as
where V ub and V cq denote the CKM matrix elements with q = d, s and C 1,2 (µ) are
Wilson coefficients at the renormalization scale µ. The four-quark tree operators
Here α and β stand for color indices. Considering the B →DP decays, the Hamiltonian is given by
with the tree operators
Dealing with hadronic B decays, one needs to prove factorization so that the perturbative QCD is applicable. Up to now, the factorization is only proved in the leading order of 1/m B expansion [16] [17] [18] . Working in this order, the light quarks in the final state mesons are in a collinear region. All the three quarks from b quark decay get large momentum, which are automatic collinear quarks. The spectator quark from B meson, which is soft, thus needs a hard gluon to transfer momentum.
Finally in the PQCD approach, the decay amplitude can be factorized into the following form,
as a convolution of the Wilson coefficients C(t), the hard scattering kernel
, and the light-cone wave functions of mesons Φ M (x, b). Here x i is the momentum fraction of the valence quark, b i is the conjugate variable of a quark's transverse momentum k iT , and t denotes the largest energy scale in the hard part H(t). The jet function S t (x i ) comes from the the threshold resummation that smears the end-point singularities on x i . The Sudakov factor e −S(t) , resulting from the resummation of double logarithm, suppresses the soft dynamics effectively so that the perturbative calculation of the hard part is applicable.
The light-cone wave functions of the initial and final state mesons describe the non-perturbative contributions that can not be calculated perturbatively. Fortunately they are universal for all decay modes, i.e. process-independent. The B meson and B s meson share the same structure of wave function, but with different values of parameters due to a small SU(3) breaking effect. The B q light-cone matrix element are always decomposed as [19, 20] 
Here n and v are dimensionless light-like unit vectors pointing to the plus and minus directions, respectively. From the above equation,we can see that there are two distribution amplitudes. However, we always neglectφ Bq (k 1 ) in our calculation because it gives numerically small contribution [21] . For the distribution amplitude φ Bq in the b-space, we choose [21, 22] 
with N B as the normalization constant. We choose the shape parameter ω B = (0.4 ± 0.04) GeV and the decay constant f B = (0.19 ± 0.02) GeV for the B meson.
While for the B s meson, we take ω Bs = (0.5 ± 0.05) GeV and f Bs = (0.24 ± 0.03)
GeV.
For the D meson, the light-cone distribution amplitude up to twist-3 are defined by [23] [24] [25] [26] 
We choose the same form of the distribution amplitude φ D as in Refs. [24] [25] [26] For the light pseudoscalar meson, the light-cone distribution amplitude is given by The hard part H(t) is process dependent but perturbatively calculable. It involves the effective four-quark operators and the necessary hard gluon, which connects the four-quark operator with the spectator quark [31] . There are eight leading order diagrams that contribute to the B → DP decays, which are shown in Fig.1. For for the above eight diagrams can be found in Refs. [24, 25] . 
IV. NUMERICAL RESULTS AND DISCUSSIONS
By using the PQCD approach introduced in the above section, we can get the numerical results of branching ratios for the considered six decay channels, which are listed in Table I . According to the definitions in Eq. (5), the numerical results of CP violation parameters are shown in Table II From Table I [32] . We should point out that there is a little difference of the definition of the branching ratio between experiment and theory. The branching ratios of B s decays are defined as time-integrated untagged rates by experimenters, while for theorists the branching ratios correspond to the untagged rate at time t = 0. However the difference is quite small here so we neglect it [33] . For the decay channels B 0 s → D ± π ∓ , they can decay only via W exchange diagrams in the Standard Model. Because these pure annihilation type decays are power suppressed, the branching ratios are quite small. The branching ratio of
Our results of five CP violation parameters including C f , S f , A (5) and Eq.(6). If we measure these parameters from experiments, we can extract the CKM angle γ and strong phase by using Fig.2 .
Finding modes where the strong phase difference ∆ equals to zero is important because sin(γ +2β) can be extracted without any ambiguity if ∆ is negligible [8] . The
The dominant contributions of these two decay modes come from the factorizable emission diagrams in Fig.1 
, which is quite large and hard to be measured in experiment.
To overcome the shortcoming of B 0 (B 0 ) → D ± π ∓ decays, the large λ f , we also
2 decays, with a tensor meson a 2 (1320) instead of the pseudoscalar meson π [34] . For B to tensor decays, there is a special property that the factorizable amplitude with a tensor meson emitted vanishes because of 0|j µ |T = 0, where j µ is the (V ± A) current or (S ± P ) density [35] [36] [37] [38] [39] . Although the ampli- 
